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ABSTRACT
A utility usage detection system is used to monitor appliance usage in a household and
provide an estimation of overall utility usage. The system estimates utility usage based on
appliance usage and then notifies a user of the estimated utility usage. The system further
receives user’s feedback on the estimated utility usage. Finally, the system modifies the
estimated utility usage based on the user feedback.

PROBLEM STATEMENT
Water and electricity flow into a house or a structure via a single pipe or wire, and
therefore can be monitored at a single entry point. The monitored flow accounts for the utility
usage of the whole house or structure. Individual appliances in the house may have information
available about their utility flow per unit (e.g., gallons per flush (gpf) for toilets, watts for
lightbulbs), but very few appliances self-regulate or report their actual utility consumption over
time. Therefore, it is difficult to monitor utility usage of any particular appliance in the house.
Currently, there exist some systems that can measure the utility usage of individual appliances.
However, traditional implementation of these systems lack a global solution that measures the
combined utility usage of individual appliances in the entire house and provides it to a user. This
in turn limits the type of actionable data available for the user to conserve utility usage, e.g.,
recognizing utility leaks or identifying utility consumption patterns. The utility leaks cause
damage and waste of resources, but are often impossible to detect before getting the bills or
observing damage. The users are therefore unaware about the utility leaks and actual utility
consumption patterns, which hinders their ability to take the appropriate corrective action. A
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method and system that determines utility usage for individual appliances and reports it to a user
is described.

DETAILED DESCRIPTION
The systems and techniques described in this disclosure relate to a utility usage detection
system that monitors utility usage patterns of different appliances to determine utility usage of a
household. The system can be implemented for use in a household or a structure in connection
with a utility meter. The system can be implemented locally on a client device or implemented
across a client device and server environment. The client device can be any electronic device
such as an electricity meter, a water meter, a utility meter, a mobile device, a smartphone, a
tablet, a handheld electronic device, etc.
Fig. 1 illustrates an example method 100 that notifies a determined utility usage to a user
and modifies the utility usage based on user feedback. The method can be performed by a utility
usage detection system.
The system determines utility usage based on appliance usage (102). The utility can be
water, electricity, gas, etc. The appliances can include taps, shower, water sprinklers, light bulbs,
televisions, personal computers, fridges, stoves, etc. The system monitors the appliance usage
over time in a household or a structure in order to determine a usage pattern. For example, the
system detects a pattern of utility usage in which a toilet consumes 1-3 gallons of water in less
than 60 seconds, and is used 3 times a day for a 3 person household. The usage patterns can vary
based on various factors including size of the household or structure. The system may store the
usage pattern for each utility in a local memory of the system or at a remote database. The
system then estimates the utility usage based on the usage pattern of individual appliances. The
system may determine utility usage for individual appliances and/or for the complete household.
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The system can estimate utility usage for a week, a month, or an upcoming billing cycle, etc., for
a particular utility.
The system then notifies a user of the utility usage (104). The system may send the
notification through an application installed at a user device or an account associated with the
user. The notification can be a push notification, message, or email. The notification may include
appliance usage and the utility usage for a predetermined time period. The predetermined time
period can be automatically set by the system or inputted by the user during configuration of the
system. The system may also send a notification confirming the current utility usage activity
from the user. For example, the system upon determining certain amount of utility flow at a
particular instant, sends notification to a user asking the user to confirm whether the user took a
shower at 9:30 am. In one embodiment, the system can take into account additional factors to
determine the utility usage like time of day, past usage history, presence of user in a household
or a structure, utility flow over a period of time, etc. The system can store the utility usage data
and send the notification on determining that the utility usage has completed or sending
collective utility usage data at the end of the day. Alternatively, or additionally, the utility usage
can be detected from appliances at the same time. For example, the system can detect water used
for taking a shower and at the same time water used to wash dishes. The system can then send
multiple notifications confirming the utility usage activity based on the number of appliances
using the utility. Alternatively, the system can send a single combined notification confirming
the multiple utility usage activities based on the number of appliances using the utility.
Subsequently, the system receives the user’s feedback on the utility usage (106). On
receiving the notification of current utility usage activity, the user can confirm or deny the utility
usage based on the user activity, e.g., the user may confirm that he was taking a shower at 9:30
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am or, if the user was not using the utility at that time, the user can deny the utility usage
activity. Multiple events can be layered in a confirmation view that allows the user to confirm or
deny utility estimations for the multiple events in a single action. Additionally, or alternatively, if
the feedback is negative, i.e., the user denies the utility usage activity, the system can prompt the
user to correct or label the utility usage using the user device application and check for any
leakage in the appliance. The system can provide users with a drop down list containing all the
possible guesses of probable utility usage, and the user can choose one option from the list to
correct or label the utility usage. In one embodiment, the system detects a long, slow, ongoing
load on the system for a reasonable period of time that is greater than a threshold. The system
then notifies the user of the potential leak in the system. Based on such notifications, the user can
be notified of utility leaks, saving them from the hassle of water damage and huge water bills.
The system then modifies the determined utility usage based on the user feedback (108).
On receiving the corrected or labeled response from the user, the system may make required
changes to the utility usage and/or utility usage patterns. The system dynamically updates the
data based on user feedback in order to improve further utility usage estimations. Hence, the
method enables the user to correct any mistakes and therefore improve the data for future
estimations made by the system. The system can use these corrections to improve estimations
both globally and in a particular user’s home.
Fig. 2 is a block diagram of an exemplary environment that shows components of a
system for implementing the techniques described in this disclosure. The environment includes
client devices 210, servers 230, and network 240. Network 240 connects client devices 210 to
servers 230. Client device 210 is an electronic device. Client device 210 may be capable of
requesting and receiving data/communications over network 240. Example client devices 210 are
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personal computers (e.g., laptops), mobile communication devices, (e.g. smartphones, tablet
computing devices), set-top boxes, game-consoles, embedded systems, and other devices 210’
that can send and receive data/communications over network 240. Client device 210 may execute
an application, such as a web browser 212 or 214 or a native application 216. Web applications
213 and 215 may be displayed via a web browser 212 or 214. Server 230 may be a web server
capable of sending, receiving and storing web pages 232. Web page(s) 232 may be stored on or
accessible via server 230. Web page(s) 232 may be associated with web application 213 or 215
and accessed using a web browser, e.g., 212. When accessed, webpage(s) 232 may be
transmitted and displayed on a client device, e.g., 210 or 210’. Resources 218 and 218’ are
resources available to the client device 210 and/or applications thereon, or server(s) 230 and/or
web pages(s) accessible therefrom, respectively. Resources 218’ may be, for example, memory
or storage resources; a text, image, video, audio, JavaScript, CSS, or other file or object; or other
relevant resources. Network 240 may be any network or combination of networks that can carry
data communication.
The subject matter described in this disclosure can be implemented in software and/or
hardware (for example, computers, circuits, or processors). The subject matter can be
implemented on a single device or across multiple devices (for example, a client device and a
server device). Devices implementing the subject matter can be connected through a wired
and/or wireless network. Such devices can receive inputs from a user (for example, from a
mouse, keyboard, or touchscreen) and produce an output to a user (for example, through a
display). Specific examples disclosed are provided for illustrative purposes and do not limit the
scope of the disclosure.
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DRAWINGS

Fig. 1
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Fig. 2
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